From: David S Alavi 800-853-6150 To: John Lee - 2874 



Date: 2/13/2004 Time: 12:27:56 PM 



Page 5 of 78 



App. No. 09/788.301 Amendment under 37 CFR §1.116 

AMENDMENT TO THE CLAIMS 

Please amend the claims as set forth hereinbelow. 

1 . (original) A resonant optical modulator assembly, comprising: 

a. an alignment housing, the housing including a waveguide-alignment groove 
and a resonator alignment groove; 

b. a transmission optical waveguide, the waveguide being positioned within the 
waveguide alignment groove and secured to the alignment housing, the - 
transmission optical waveguide being arranged for transmitting therethrough 

an optical signal carried by a waveguide optical mode, the transmission optical 3 : 

waveguide also having an evanescent optical coupling segment; 
™ 0. a resonator, thel^sonatof^po¥ifioned 

and secured to the alignnient device, the resonator being arranged for 
supporting a resonator optical mode, the resonator being positioned so that 
the resonator evanescently optically couples with the transmission optical 
waveguide coupling segment; . 

d. an optical modulator, the optical modulator positioned on and secured to the 
alignment housing, the optical modulator being evanescently optically coupled 
with the resonator; 

e. a modulator controller, the modulator controller being operatively coupled to ^ 
the optical modulator for modulating, in response to an applied control signal, 
at least one of: 

i) a level of optical power transfer through the evanescent optical coupling 
between the resonator and the optical modulator; 

ii) a level of optical loss of the optical modulator; and 

iii) a resonant frequency of the optical modulator 

thereby enabling controlled modulation of a coupling condition between the 
transmission optical waveguide and the resonator; and, 

f. the waveguide-alignment groove and the resonator-alignment groove being 
arranged so as to reproducibly establish and stably maintain evanescent 
optical coupling between the transmission optical waveguide and the 
resonator and wherein the alignment housing reproducibly establishes and 
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App. No. 09/788,301 . Amendment under 37 CFR §1.116 

stably maintains evanescent optical coupling between the resonator and the 
optical modulator. 

2. (original) The resonant optical modulator assembly of Claim 1 wherein the 
resonator includes a plurality of fiber-ring resonator segments, at least two of 
which resonator segments are evanescently optically coupled together. 

3. (previously presented)The resonant optical modulator assembly of Claim 1 
wherein the waveguide alignment groove has an enlarged central portion, thereby 
enabling heating and pulling of an optical fiber positioned within the waveguide- 
alignment-groove to form a fiber-optic taper-segment-while substantially^reducing— 
contac t between the alignment housing and the fiber-o ptic-taper segment- the ^ 
optical fiber thereby forming the transmission optical waveguide. 

?4. (previously presented)The resonant optical modulator assembly of Claim 1 

wherein the transmission optical waveguide comprises a transmission fiber optic 
waveguide, the evanescent optical coupling segment of the transmission fiber 
optic waveguide comprises a fiber-optic-taper segment, and the fiber-opticrtaper • 

segment is partially: wrapped around a portion of an outer circumference of the 
resonator. 

5. (previously presented)The resonant optical modulator assembly of Claim 4 ■ 
further including a wrapping adjuster, the wrapping adjuster being arranged so as. 
to modify the spatial extent of the wrapped portion of the outer circumference of 
the resonator by the transmission fiber optic waveguide evanescent optical 
coupling segment, thereby enabling adjustment of the level of evanescent optical 
coupling between the transmission fiber optic waveguide and the resonator. 

6. (previously presented)The resonant optical modulator assembly of Clairh 5, 
wherein the alignment housing is further arranged for engaging the fiber-optic- 
taper segment and holding the fiber-optic-taper segment in a partially wrapped 
engagement around the resonator, the taper segment support members being 
positioned on the alignment housing with the resonator alignment groove 
therebetween. 
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7. (original) A method for assembling a resonant optical modulator comprising the 
steps of: ^ 

a. positioning a fiber optic waveguide within a waveguide alignment groove in an 
alignment housing and securing the waveguide to the alignment groove; 

b. positioning a resonator within a resonator alignment groove in on alignment 
housing and securing the resonator to the alignment groove; 

c. positioning and securing an optical modulator on the alignment housing, the 
optical modulator being operatlvely coupled to the resonator; and 

d. operatively coupling a modulator controller to the optical modulator. 

^8r^(previdusly presentefl) A resonant^tical filter assembly for an optical WDM 
^ _^ _ system,xomprlsing: — - — -~ — — — — - — — ~^ — 

a. an alignment housing including a first waveguide-alignment groove, a second 
. waveguide-alignment groove, and a resonator-alignment groove; 

b. a first transmission optical waveguide, the first waveguide being assembled r 
, , with the alignment housing within the first waveguide-alignment groove and . 

secured to the alignment housing, and arranged for transmitting therethrough 
a plurality of optical signals, each carried by a respective waveguide optical 
modecorrespondingtoanopticalchannelofthe WDM system, the first . 
transmission optical waveguide hiaving an evanescent optical coupling : 

segment with an evanescent portion of each waveguide optical mode 

extending transversely beyond a surface of the evanescent optical coupling 
' segment; 

c. a second transmission optical waveguide, the second waveguide being 
assembled with the alignment housing within the second waveguide-alignment 
groove and secured to the alignment housing, and arranged for transmitting 
therethrough a plurality of optical signals, each carried by a respective 
waveguide optical mode corresponding to an optical channel of the WDM 
system, the second transmission optical waveguide having an evanescent 
optical coupling segment with an evanescent portion of the waveguide optical 
mode extending transversely beyond a surface of the evanescent optical 
coupling segment; and, 
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d. a resonator, the resonator being assembled with the alignment housing within 
the resonator-alignment groove and secured to the alignment housing, and 
arranged for supporting a resonant optical mode, the resonator being 
positioned so as to be evanescently optically coupled to the first transmission 
optical waveguide coupling segment and the second transmission optical 
waveguide coupling segment. 

9. (original) The resonant optical filter assembly of Claim 8, wherein the resonant 
optical filter assembly is an optical WDM slicer/interleaver. 

J O„(original)—The-resonant optical filter-assembly of-Glalm SrWherein the r 
o ptical filter is an optical channel add/drop filter. 

11 . (original) The resonant optical filter assembly of Claim 8, wherein the first and 
second waveguides are fiber optic waveguides and the evanescent optical 
coupling segments includes fiber-optic-taper segments, and wherein at least one 
of the first and second waveguide-alignment grooves has an enlarged central 
portion, thereby enabling heating and pulling of an optical fiber positioned within 
the centrally-enlarged waveguide-alignment groove to form the fiber-optic-taper 
segment of the respective waveguide while substantially reducing contact between 
the alignment housing and the respective fiber-optic-taper segment. i ^ ^ 

12. (previously presented) A method for assembling a resonant optical filter 
assembly comprising the steps of: 

a. assembling a first waveguide with an alignment housing within a first 
waveguide-alignment groove thereon and securing the first waveguide to the 
alignment housing; 

b. assembling a second waveguide with the alignment housing within a second 
waveguide-alignment groove thereon and securing the second waveguide to 
the alignment housing; and 

c. assembling the resonator with the alignment housing within a resonator- 
alignment groove thereon and securing the resonator to the alignment 
housing. 
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13. (previously presented) In a resonant optical modulator assembly, the assembly 
comprising 

an alignment member, 

a transmission optical waveguide adapted for transmitting therethrough an optical 
signal carried by a waveguide optical mode, the transmission optical 
waveguide being assembled with and secured to the alignment member and 
having an evanescent optical coupling segment, 

an optical resonator for supporting at least one resonant optical mode, the optical 
; resonator being assembled with and secured to the alignment member so as n 
to be evanescently optically coupled to the transmiss ion optical wavfigiiirie at 
the evanescent optical, coupling segment thereof, and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission optical waveguide and the opticalc 
resonator so as to contrdllably modulate a level of transmission through the .J 
transmission optical waveguide of the optical signal when the waveguide 
optical mode is substantially resonant with at least one of the resonant optical 
modes, the optical modulator being assembled with the alignment member so 
as to be evanescently optically coupled to the optical resonator, 

the improvement comprising: . :,„ 

a waveguide-alignment groove provided in the alignment member for receiving the« 
transmission.optical waveguide therein; and 

a resonator-alignment groove provided in the alignment member for receiving the 
optical resonator therein, 

the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling 
between the optical resonator and the evanescent optical coupling segment of 
the transmission optical waveguide. 

1 4. (previously presented) In a resonant optical modulator assembly, the assembly 
comprising 

an alignment member. 
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a transmission optical waveguide adapted for transmitting therethrough an optical 
signal carried by a waveguide optical mode, the transmission optical 
waveguide being assembled with and secured to the alignment member and 
having an evanescent optical coupling segment, 

an optical resonator for supporting at least one resonant optical mode, the optical 
resonator being assembled with and secured to the alignment member so as 
to be evanescently optically coupled to the transmission optical waveguide at 
the evanescent optical coupling segment thereof, and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission optical wave guide and the nptinai 
resonator so as to controllably modulate a level of transmission through the 
■r~ ~ ~'tfansmissionopt]cal"w^ 

optical mode is substantially resonant with at least one of the resonant optical ^ 
modes, the optical modulator being positioned on and secured to the » 
alignment member so as to be:evanescently optically coupled to the optical : -y 
resonator, 

the improvement comprising: 

a waveguide-alignment groove provided in the alignment member for receiving the 
transmission optical waveguide therein; and 
r a resonator-alignment groove provided in the alignment member for receiving the ■ 
optical resonator therein, 
the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the' alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling 
between the optical resonator and the evanescent optical coupling segment of 
the transmission optical waveguide, 
the.resonator-alignment groove and the modulator being positioned on the 
alignment member so as to substantially reproducibly establish and 
substantially stably maintain evanescent optical coupling between the optical 
resonator and the optical modulator. 



12/19/2003 

8/74 

PAGE 10/78 . RCVD AT 2/13/200* 3:28:15 PM (Eastern StandaM T.m.J • 8VR:U8PTO«=XRF.1/2. ■ DN,6:2732351 • CS.D:800*53.ai50 • DURATION ,mm.s,:34.14 



From: David S Alavi 800-853-6150 To: John Lee - 2874 



Date: 2/13/2004 Time: 12:27:56 PM 



Page 11 ol 78 



App. No. 09/788.301 . Amendment under 37 CFR §1.116 

1 5. (previously presented) In a resonant optical modulator assembly, the assembly 
comprising 

an alignment member, 

a transmission optical waveguide adapted for transmitting therethrough an optical 
signal carried by a waveguide optical mode, the transmission optical 
waveguide being assembled with and secured to the alignment member and 
having an evanescent optical coupling segment, 
multiple optical resonators, each of the multiple optical resonators supporting at 
least one corresponding resonant optical mode, the multiple optical resonators 
bein g assembled with and secured to t he alig nm e n t me m bersoastobe ; 
evanescently optically coupled to the transmission optical waveguide at the > 
evanescent optical coupling segment thereof; and v y 

^ multiple optical modulators, each positioned so as to be evanescently optically 

coupled to a corresponding optical resonator, for modulating, in response to . 
an applied control signal, corresponding coupling conditions between the . 
transmission optical waveguide and the corresponding optical resonators, in 
turn enabling controlled modulation of a level of transmission through the 
transmission optical waveguide of the optical signal when the waveguide 
optical mode carrying the optical signal is substantially resonant with at least 

' f: one of the correspohding. resonant optical modes, 
the improvement comprising: 

a waveguide-alignment groove provided in the alignment member for receiving the 
transmission optical waveguide therein; and 

multiple resonator-alignment grooves, each provided in the alignment member for 
receiving a corresponding optical resonator therein, 

the waveguide-alignment groove and the multiple resonator-alignment grooves - m 
being positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling 
between the multiple optical resonators and the evanescent optical coupling 
segment of the transmission optical waveguide. 
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16. (pr viously presented) In a resonant optical modulator assembly, the assembly 
comprising 

an alignment member, 

a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission fiber-optic 
waveguide being assembled with and secured to the alignment member and 
having an evanescent optical coupling segment, 
an optical resonator for supporting at least one resonant optical mode, the optical 
resonator being assembled with and secured to the alignment member so as V 
to be evanescently optically cou pl ed to the transmissio n fiber-optic waveguide 
: ^ at the evanescent optical coupling segment thereof, and 



an optical modulator for modulating, in response to an applied control signal^ a 
coupling condition between the transmission fiber-optic waveguide and the r ; 
optical resonator so as to controllably modulate a level of transmission through 
the transmission fiber-optic waveguide of the optical signal when the 
waveguide optical mode is substantially resonant with at least one of the 
resonant optical modes, the optical modulator being positioned so as to be 
evanescently optically coupled to the optical resonator, 
: the improvement comprising: r 

a waveguide-alignment groove provided- in the alignment member for receivingithe 
transmission fiber-optic waveguide therein; and 

a resonator-alignment groove provided in the alignment member for receiving the 
optical resonator therein, 

the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling 
between the optical resonator and the evanescent optical coupling segment of 
the transmission fiber-optic waveguide. 

1 7. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 
groove and a resonator-alignment groove; 
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App. No. 09/788.301 Amendment under 37 CFR §1.116 

a polarization-preserving transmission fiber-optic waveguide adapted for 
transmitting therethrough an optical signal carried by a waveguide optical 
mode, the transmission fiber-optic waveguide being positioned within the 
waveguide-alignment groove and secured to the alignment member and 
having an evanescent optical coupling segment; 
an optical resonator for supporting at least one resonant optical mode, the optical 
resonator being positioned within the resonator-alignment groove and secured 
to the alignment member so as to be evanescently optically coupled to the • 

! transmission fiber-optic waveguide at the evanescent optical coupling segment ; 

■ ■ thereof; and . 

an optical modulator for modulating, in response to an applied control signal, a: 

couplingcondition between the transmission fiber-optic waveguide and the 

optical resonator so as to controllably modulate a level of transmission through^ ^ - 
h ; the transmission fiber-optic waveguide of the optical signal when the 

waveguide optical mode Is substantially resonant with at least one of the - r ; 

resonant optical modes, the optical modulator being positioned so as to be 

evanescently optically coupled to the optical resonator, 
the waveguide-alignment groove and the resonator-alignment groove being v 
V positioned on the alignment member so as to substantially reproducibly 
- establish and substantially stably maintain evanescent optical coupling 

between the optical resonator and the evanescent optical coupling segment of 

the transmission fiber-optic waveguide. 

18. (previously presented) In a resonantoptical modulator assembly, the assembly 
comprising 

an alignment member, 

a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission fiber-optic 
waveguide being assembled with and secured to the alignment member and 
having a fiber-optic-taper segment, 

an optical resonator for supporting at least one resonant optical mode, the optical 
resonator being assembled with and secured to the alignment member so as 
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to be evanescently optically coupled to the transmission fitjer-optic waveguide 
at the fiber-optic-taper segment thereof, and 
an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission fiber-optic waveguide and the 
optical resonator so as to controliably modulate a level of transmission through 
the transmission fiber-optic waveguide of the optical signal when the 
waveguide optical mode is substantially resonant with at least one of the 
resonant optical modes, the optical modulator being positioned so as to be 

evanescently optically coupled to the optical resonator, 
the improvement c omprising: 

a waveguide-alignment groove provided in the.alignment member for receiving the ; 
~:t . transmission fiber-optic waveguide therein; and ir 
i a resonator-alignment groove provided in the alignment member for receiving the ^ 
• optical resonator therein, 
• - the waveguide-alignment groove and the resonator-alignment groove being. f 
s positioned on the alignment member so as to substantially reproducibly. 

establish and substantially stably maintain evanescent optical coupling Vt '5 
between the optical resonator and the fiber-optic-taper segment of the 
transmission optical waveguide. 

1 9. (previously presentecl)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 
groove and a resonator-alignment groove; 

a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission fiber-optic 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a side-etched evanescent 
optical coupling segment; 

an optical resonator for supporting at least one resonant optical mode, the optical 
resonator being positioned within the resonator-alignment groove and secured 
to the alignment member so as to be evanescently optically coupled to the 
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transmission fiber-optic waveguide at the side-etched evanescent optical 
coupling segment thereof; and 

an optical modulator for modulating, In response to an applied control signal, a 
coupling condition between the transmission fiber-optic waveguide and the 
optical resonator so as to controllably modulate a level of transmission through 
the transmission fiber-optic waveguide of the optical signal when the 
waveguide optical mode is substantially resonant with at least one of the 
resonant optical modes, the optical modulator being positioned so as to be 
evanescently optically coupled to the optical resonator. 

the wave g uide-ali g nment g roove and the resonat or-alignment groove being 
positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling - 
¥ between the optical resonator and the side-etched evanescent optical coupling ' # v 
segment of the transmission fiber-optic waveguide. r 

20. (previously presented) A resonant optical modulator assembly 

an alignment meniber, the alignment member including a waveguide-alignment : 

groove and a resonator-alignment groove; 
a transmission optical waveguide adapted for transmitting therethrough an optical a 
signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and ; ■ 
secured to the alignment member and Having an evanescent optical coupling 
segment; 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the . 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator optical fiber being positioned within the 
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resonator-alignment groove and secured to the alignment member so as to be 
evanescently optically coupled to the transmission optical waveguide; and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission optical waveguide and the fiber- 
ring optical resonator so as to controllably modulate a level of transmission 
through the transmission optical waveguide of the optical signal when the 
waveguide optical mode is substantially resonant with at least one of the 
resonant optical modes, the optical modulator being positioned so as to be 
evanescently optically coupled to the fiber-ring optical resonator, 

the waveguide-alignment groove and the resonator-alignment groove being > . 
positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling ^ 
between the fiber-ring optical resonator and the evanescent optical coupling 
segment of the transmission optical waveguide. 

21 . (previously presented) A resonant optical modulator assembly, comprising: 

an alignment member, the alignment member including a waveguide-alignment 

groove and a resonator-alignment groove; 

r a transmission optical waveguide adapted for transmitting therethrough an optical 

signal carried by a waveguide optical mode, the transmission optical ^< - v 

waveguide being positioned within the waveguide-alignment groove and . v 

secured to the alignment member and having an evanescent optical coupling 
segment; 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator fiber being provided with a delocalized- 
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optical-mode suppressor on at least one of the first and second segments of 
the resonator optical fiber, the resonator optical fiber being positioned within 
the resonator-alignment groove and secured to the alignment member so as to 
be evanescently optically coupled to the transmission optical waveguide; and 
an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission optical waveguide and the fiber- 
ring optical resonator so as to controllably modulate a level of transmission 
through the transmission optical waveguide of the optical signal when the 
waveguide optical mode is substantially resonant with at least one of the t 
resonant optical modes, the optical modulator being positioned so as to be 



evanescently optically coupled to the fiber-ring optical resonator, 
" thVwaveguide^ffgTm 

positioned on the alignment member so as to substantially reproducibly : : 
establish and substantially stably maintain evanescent optical coupling 
between the fiber-ring optical resonator and the evanescent optical coupling 
segment of the transmission optical waveguide. . 

22: (previously presented) A resonant optical modulator assembly, comprising: 

- an alignment member, the alignment member including a waveguide-alignment - 

groove and a resonator-alignment groove; 
a transmission optical waveguide adapted for transmitting therethrough an optical • 
signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having an evanescent optical coupling 
segment; 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
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at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator fiber being provided with a hermetic carbon 
delocalized-optical-mode suppressor on at least one of the first and second 
segments of the resonator optical fiber, the resonator optical fiber being 
positioned within the resonator-alignment groove and secured to the alignment 
member so as to be evanescently optically coupled to the transmission optical 
waveguide; and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission optical waveguide and the fiber- 
ring optical resonator so as to controllably modulate a level of transmission 
through the transmission optical waveguide of the optical signal when the ■ 
waveguide optical mode is substantially resonant with at least one of the ^- 
resonant optical modes, the optical modulator being positioned so as to be e 
evanescently optically coupled to the fiber-ring optical resonator, e 

the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling 
between the fiber-ring optical resonator and the evanescent optical coupling 
segment of the transmission optical waveguide. ' 

23. vi (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 

groove and a resonator-alignment groove; 
a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission fiber-optic 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment; 
a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
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immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator optical fiber being provided with a taper- 
positioning-and-support member, the taper-positioning-and-support member 
being adapted for engaging the fiber-optic-taper segment in proximity to the 
resonator segment, the resonator optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to/ 
evanescently optically couple the fiber-ring optical resonator and the 
transmission fiber-optic waveguide at the fiber-optic-taper segment thereof ^ 
and so as to engage the fiber-optic-taper segment and the taper-positioning- . ;. 



- and^support member; and - . - - 

^ V an optical modulator for modulating, in response to an applied control signal, a ^ 
coupling condition between the transmission fiber-optic waveguide and the 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
as to be evanescently optically coupled to the fiber-ring optical resonator; 
the waveguide-alignment groove and the resonator-alignment groove being. - 
positioned on the alignment member and the taper-positioning-and-support 
member being positioned on the resonator optical fiber so as to substantially 
reproducibly establish and substantially stably maintain evanescent optical 
coupling between the fiber-ring optical resonator and the fiber-optic-taper 
segment of the transmission fiber-optic waveguide. 

24. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 

groove and a resonator-alignment groove; 
a transmission fiber-optic waveguide adapted for transmitting therethrough an 

optical signal carried by a waveguide optical mode, the transmission fiber-optic 
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waveguide being poisltioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment; 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
r at least one resonant optical mode near an outer circumferential surface of the 

resonator segment, the resonator optical fiber being provided with a taper- > 
positioning-and-support member, the taper-positioning-and-support member;^ 
being adapted fbr,engaging the fiber-optic-taper segment in proximity to the - 
resonator segment, the resonator optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to 
evanescently optically couple^ the fiber-ring optical resonator and the 
transmission fiber-optic waveguide at the fiber-optic-taper segment thereof ^ 
and so as to engage the fiber-optic-taper segment and the taper-positioning- 
^ : and-supportimember;.and 

an optical modulator for modulating, in response to an applied control signal, a ^ 
coupling condition between the transmission fiber-optic waveguide and the - 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
as to be evanescently optically coupled to the fiber-ring optical resonator, 

the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member and the taper-positioning-and-support 
member being positioned on the resonator optical fiber so as to substantially 
reproducibly establish and substantially stably maintain evanescent optical 
coupling between the fiber-ring optical resonator and the fiber-optic-taper 
segment of the transmission fiber-optic waveguide, 
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the taper-positioning-and-support member being positioned on the resonator 
optical fiber so as to position the fiber-optic-taper segment at a location axially 
displaced from an axial midpoint of the fiber-ring optical resonator, thereby 
substantially reducing undesirable taper-induced optical loss of the fiber-ring 
optical resonator. 

25. (previously presented) A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 
groove and a resonator-alignment groove; 
. , a transmission fiber-optic waveguide adapted for transmitting therethrough an 

opticarsignal^aiTied by a waveguideo^ mode, the transmission fiber-optic • 

— -waveguide-being-positioned within the-waveguide-alignmenl g 

secured to the alignment member and haying a fiber-optic taper segment; - < 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 

optical resonator including a transverse resonator segment integral with the > 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path - ^ 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments, 
of the resonator optical fiber so as to enable the resonator segment to support v 
at least one resonant optical mode near ah outer circumferential surface of the r : 
resonator segment, the resonator optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to be 
evanescently optically coupled to the transmission fiber-optic waveguide at the 
fiber-optic-taper segment thereof; and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission fiber-optic waveguide and the 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
as to be evanescently optically coupled to the fiber-ring optical resonator, 
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the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so that the fiber-optic-taper segment is 
partially wrapped around the fiber-ring optical resonator near a portion of the 
. outer circumference thereof. 

26. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 

groove and a resonator-alignment groove; 
a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission optical - 
waveguid^being positioned^ithin the waveguide-alignment groove and s ? 

secured4o-the-aljgnment-member-andhaving-a-fiber^optic taper segmentr 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the r 
resonator optical fiber between first and second segments of the resonator i 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant:optical mode near an outer circumferential surface of the 

- resonator segment, the resonator optical fiber being positioned within the r ^ 
resonator-alignment groove and secured to the alignment member so as to be 

- evanescently optically coupled to the transmission fiber-optic waveguide at the 
fiber-optic-taper segment thereof; and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission fiber-optic waveguide and the 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
as to be evanescently optically coupled to the fiber-ring optical resonator, 
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the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so that the fiber-optic-taper segment is 
partially wrapped around the fiber-ring optical resonator near a portion of the 
outer circumference thereof, 

a desired length of an elongated region of evanescent optical coupling provided by 
partially wrapping the fiber-optic-taper segment around the fiber-ring optical 
resonator being determined by a desired level of evanescent optical coupling 
between the fiber-ring resonator and the fiber-optic-taper segment, 

arrangement of the waveguide-alignment groove and the resonator-alignment - 
groove on the alignment member bein g determined b y the desi red length o f 



the elongated region of evanescent optical coupling. 

27. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 
groove, a resonator-alignment groove, and a pair of taper-segment-support 
members, the taper-segment-support members being positioned on the 
alignment member with the resonator groove therebetween; 
a transmission fiber-optic waveguide adapted for transmitting therethrough an < 
> optical signal carried by a waveguide optical mode, the transmission optical , 
1 waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment; . 
a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an , 
immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to be 
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evanescently optically cx)upled to the transmission fiber-optic waveguide at the 
fiber-optic-taper segment thereof; and 
an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission fiber-optic waveguide and the 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
asto be evanescently optically coupled to the fiber-ring optical resonator, 
V the waveguide-alignment groove, the resonator-ali g nment g roove , and t he taper- 
segment-support members being positioned on the alignment member so that 
the fibef-optic-taper segment is partially wrapped around the fiber-ring optical 
resonator near a portion of the outer circumference thereof and engaged with 
the taper-segment-support members. 

28. (previously presented) A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment : 
groove, a resonator-alignment groove, and a pair of taper-segment-support ; 
grooves, the taper-segment-support grooves being positioned on the 
alignment member with the resonator groove therebetween; 
a transmission fiber-optic waveguide adapted for transmitting therethrough an; v ^ 
optical signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment; 
a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
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resonator segment, the resonator optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to be 
evanescently optically coupled to the transmission fiber-optic waveguide. at the 
fiber-optic-taper segment thereof; and 

a pair of taper-segment-support fibers, the taper-segment-support fibers being 
respectively positioned within the pair of taper-segment-support grooves and 
secured to the alignment member, each taper-segment-support fiber including 
a taper-support segment integral with the taper-segment-support fiber 
between adjacent segments of the taper-segment-support fiber, the taper- 
segment-support fibers being positioned so as to su p port the fiber-o ptic-taper 
segment on the respective fiber-taper-support segments; and 

an optical modulaTor for modulating, In response to an applied control signal, a v . 
coupling condition between the transmission fiber-optic waveguide and the - 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical - 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
as to be evanescently optically coupled to the fiber-ring optical resonator, 

the waveguide-alignment groove, the resonator-alignment groove, and the taper-; - 
segment-support grooves being positioned on the alignment member sb that ^ 
the fiber-optic-taper segment is partially wrapped around the fiber-ring optical 
resonator near a portion of the outer circumference thereof and engaged with 
the taper-segment-support segments. 

29. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 
groove, a resonator-alignment groove, and a pair of taper-segment-support 
grooves, the taper-segment-support grooves being positioned on the 
alignment member with the resonator groove therebetween; 
a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission optical 
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waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment; 
a fiber-ring optical resonator formed on a resonator pptical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator : 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 

immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 

'east one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator optical fiber being positioned within the - 
r - resonator-alignment groove and secured to the alignment member so as to be 

evanescently optically coupled to the transmission fiber-optic waveguide at the 
fiber-optic-taper segment thereof; and 

a pair of taper-segment-support fibers, the taper-segment-support fibers being 
: respectively positioned within the pair of taper-segment-support grooves and 
secured to the alignment member, each taper-segment-support fiber including 
> a taper-support segment integral with the taper-segment-support fiber 

^ between adjacent segnients of the taper-segment-support fiber, the taper- ^ 
segment-support fibers being positioned so as to support the fiber-optic-taper^ " 
segment on the respective fiber-taper-support segments; and 
an optical modulator for hiodulating, in response to an applied control signal, a. 
coupling condition between the transmission fiber-optic waveguide and the 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
as to be evanescently optically coupled to the fiber-ring optical resonator, 
the waveguide-alignment groove, the resonator-alignment groove, and the taper- 
segment-support grooves being positioned on the alignment member so that 
the fiber-optic-taper segment is partially wrapped around the fiber-ring optical 
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resonator near a portion of the outer circumference thereof and engaged with 
the taper-segment-support segments, 
the taper-segment-support segment including paired axially-juxta posed radially- 
extending radially-tapered transverse flanges, the fiber-optic-taper segment 
resting on the paired flanges.. 

30. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 
, groove, a resonator-alignment groove, and a pair of taper-segment-support^ 
grooves, the taper-segment-support grooves being positioned on the 
~ alignment member witff the resonator groove therebetween; : 

^ optical signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment; . 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring - 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path , = 

^ length sufficiently different from a circumferential optical path length of an : 
Immediately adjacent pqrtion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to be 
evanescently optically coupled to the transmission fiber-optic waveguide at the 
fiber-ojDtlc-taper segment thereof; and 

a pair of taper-segment-support fibers, the taper-segment-support fibers being 
respectively positioned within the pair of taper-segment-support grooves and 
secured to the alignment member, each taper-segment-support fiber including 
a taper-support segment integral with the taper-segment-support fiber 
between adjacent segments of the taper-segment-support fiber, the taper- 
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segment-support fibers being positioned so as to support the fiber-optic-taper 
segment on the respective fiber-taper-support segments, each taper-segment- 
support fiber being provided with a de-localized-optical-mode suppressor on at 
least one of the adjacent segments thereof; and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission fiber-optic waveguide and the 
fiber-ring optical resonator so as to controllably modulate a level of 
transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at^least 
one of the resonant optical modeS j the optical modulator bei ng positioned so . 
as to be evanescently optically coupled to the fiber-ring optical resonator, 

the waveguide-alignment groove, the resonator-alignment groove, and the taper- . 
segment-support grooves being positioned on the alignment member so that- 
the fiber-optic-taper segment is partially wrapped around the fiber-ring optical 
resonator near a portion of the outer circumference thereof and engaged with 
the taper-segment-support segments. 

31 . (previously presented)A resonant optical modulator assembly, comprising:^ ^ 
an alignment member, the alignment member including a waveguide-alignment 
groove, a resonator-alignment groove, and a pair of taper-segment-support ; 
grooves, the taper-segment-support grooves being positioned on the t: 
alignment member with the resonator groove therebetween; 
a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment; 
a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator segment integral with the 
resonator optical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path 
length sufficiently different from a circumferential optical path length of an 
immediately adjacent portion of at least one of the first and second segments 
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Of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator Optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to be 
evanescently optically coupled to the transmission fiber-optic waveguide at the 
fiber-optic-taper segment thereof; and 
a pair of taper-segment-support fibers, the taper-segment-support fibers being 
respectively positioned within the pair of taper-segment-support grooves and 
secured to the alignment member, each taper-segment-support fiber including 
' a taper-support segment integral with the taper-segment-support fiber 

between adjacent segments of the taper-segment-support fiber, the taper- ;^ 
' :Er-~ ~:sepTent-^up^ 

' r segment on the respective fiber-taper-support segments, each taper-segment- 

support fiber being provided with a hermetic carbon coating de-localized- o- ' 
optical-mode suppressor on at least one of the adjacent segments thereof; : -r. 
and 

an optica! modulator for modulating, in response to an applied control signal, a 
coupling condition between the transmission fiber-optic waveguide and the 
fiber-ring optical resonator so as to controllably modulate a level of 

transmission through the transmission fiber-optic waveguide of the optical 
signal when the waveguide optical mode is substantially resonant with at least 
one of the resonant optical modes, the optical modulator being positioned so 
as to be evanescently optically coupled to the fiber-ring optical resonator, 
the waveguide-alignment groove, the resonator-alignment groove, and the taper- 
segment-support grooves being positioned on the alignment member so that 
the fiber-optic-taper segment is partially wrapped around the fiber-ring optical 
resonator near a portion of the outer circumference thereof and engaged with 
the taper-segment-support segments. 

32. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 
groove and multiple resonator-alignment grooves; 
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a transmission fiber-optic waveguide adapted for transmitting therethrough an 
optical signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having a fiber-optic taper segment- 
multiple fiber-ring optical resonators, each formed on a corresponding resonator 
optical fiber, each fiber-ring optical resonator including a transverse resonator 
segment integral with the corresponding resonator optical fiber between first 
. and second segments of the corresponding resonator optical fiber, each 
' K resonator segment having a circumferential optical path length sufficiently 
different from a circumferential optical path length of an immediately adjacent 
portion of at least one of the first and second segments of the corresponding : 
7es'onator optical fiber so as to enable the resonator segment ta support at 
least one corresponding resonant optical mode near an outer circumferential r 
surface of the resonator segment, each resonator optical fiber being 

positioned within a corresponding one of the multiple resonator-alignment 
grooves and secured to the alignment member so as to be evanescently 
optically coupled to the fiber-optic taper segment of the transmission fiber- 
optic waveguide; and 
multiple optical modulators for modulating, in response to a corresponding applied 
control signal, a coupling condition between the transmission fiber-optic 
waveguide and a corresponding one of the multiple fiber-ring optical 
resonators so as to controllably modulate a level of transmission through the 
transmission fiber-optic waveguide of the optical signal when the waveguide 
, optical mode is substantially resonant with at least one of the corresponding 
resonant optical modes, each optical modulator being positioned so as to be 
evanescently optically coupled to the corresponding fiber-ring optical 
resonator, 

the waveguide-alignment groove and the multiple resonator-alignment grooves 
being positioned on the alignment member so that the fiber-optic-taper 
segment is partially wrapped around the multiple fiber-ring optical resonators 
near portions of the outer circumferences thereof. 
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33. (previously presented) A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member including a waveguide-alignment 

groove and a resonator-alignment groove; 
a transmission optical waveguide adapted for transmitting therethrough an optical 
signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having an evanescent optical coupling 
segment; 

a fiber-ring optical resonator formed on a resonator optical fiber, the fiber-ring 
optical resonator including a transverse resonator se g ment integral with^the 
resonatoroptical fiber between first and second segments of the resonator 
optical fiber, the resonator segment having a circumferential optical path : 
- ^ ^ length sufficiently different from a circumferential optical path length of an 

immediately adjacent portion of at least one of the first and second segments 
of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the 
resonator segment, the resonator optical fiber being positioned within the 
resonator-alignment groove and secured to the alignment member so as to be 
evanescently optically coupled to the transmission optical waveguide; and ■ 
an optical modulator for modulating, in response to an applied control signal, a; - 
coupling condition between the transmission optical waveguide and the fiber- 
ring optical resonator so as to controllably modulate a level of transmission 
through the transmission optical waveguide of the optical signal when the 
waveguide optical mode is substantially resonant with at least one of the 
resonant optical modes, the optical modulator being provided on the 
resonator fiber and positioned so as to be evanescently optically coupled to 
the fiber-ring optical resonator, 
the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling 
between the fiber-ring optical resonator and evanescent optical coupling 
segment of the transmission optical waveguide. 
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34. (previously presented)A resonant optical modulator assembly, comprising: 
an alignment member, the alignment member Including a waveguide-alignment 

groove and a resonator-alignment groove; 
a transmission optical waveguide adapted for transmitting therethrough an optical 
signal carried by a waveguide optical mode, the transmission optical 
waveguide being positioned within the waveguide-alignment groove and 
secured to the alignment member and having an evanescent optical coupling 
segment; 

an optical resonator for supporting at least one resonant optical mode, the optical 
. . resonator being positioned within the resonator-alignment groove and secured 
; / : " to the alignment member so as to be evanesce ntly optically coupled to the 
rransmission optical waveguide at the evanescent optical coupling segment 
thereof; and : : : 

an optical modulator for modulating, in response to an applied control signal; a 
coupling condition between the transmission optical waveguide and the optical 
resonator so as to controllably modulate a level of transmission through the 
transmission optical waveguide of the optical signal when the waveguide 
optical mode is substantially resonant with at least one of the resonant optical 
modes, the optical modulator being positioned so as to be evanescently 
optically coupled to the optical resonator, j n 

the alignment member comprising 

a first alignment substrate including the waveguide-alignment groove thereon, 
and 

a second alignment substrate positioned on and secured to the first alignment 
substrate, the second alignment substrate including at least one of the 
resonator-alignment groove thereon and the optical modulator positioned 
thereon and secured thereto, 
the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so as to substantially reproducibly 
establish and substantially stably maintain evanescent optical coupling 
between the transmission optical waveguide and the optical resonator, 
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the resonator-alignment groove and the modulator being positioned on the > 
alignment member so as to substantially reproducibly establish and 
substantially stably maintain evanescent optical . coupling between the optical 
resonator and the optical modulator. 

35. (previously presented)A method for assembling a resonant optical modulator 
assembly, comprising the steps of: 

positioning a transmission optical waveguide within a waveguide-alignment groove 
of an alignment member and securing the transmission optical waveguide to 
the alignment member; 
^ . positioning an optical resonator within a resonator-alignment groove of the : ^ 

coupled to an evanescent optical coupling segment of the transmission optical 
waveguide, and securing the optical resonator to the alignment member; and . 
positioning an optical modulator on the alignment member, so that the optical 

modulator is evanescently optically coupled to the optical resonator, and 
securing the optical modulator to the alignment member, : 
the waveguide-alignment groove and the resonator-alignment groove being 
positioned on the alignment member so as to substantially reproducibly J 
establish and substantially stably maintain evanescent optical coupling : 
between the optical resonator and the evanescent optical coupling segment of . 
the transmission optical waveguide. 

36. (previously presented) In a resonant optical filter assembly for an optical WDM 
system, the assembly comprising 

an alignment member, 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being assembled with 
and secured to the alignment member and having an evanescent optical 
coupling segment, 
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a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 
assembled with and secured to the alignment member and having an 
evanescent optical coupling segment, and 

a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
assembled with and secured to the alignment member so as to be 
evanescently optically coupled to the first transmissio n o ptical wave g uide and 
the second transmission optical waveguide at the respective evanescent 
"~ ~ * "opticallioupTlng segrnentsl^ ' " " " ^, ~~ 

^n optical signal entering the resonant optica i filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred . ' 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the 

first arid second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 

transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

the improvement comprising: 

a first vyaveguide-alignment groove provided in the alignment member for 

receiving the first transmission optical waveguide therein; 
a second waveguide-alignment groove provided in the alignment member for 

receiving the second transmission optical waveguide therein; and 
a resonator-alignment groove provided in the alignment member for receiving the 

resonant optical assembly therein, 
the first waveguide-alignment groove, the second waveguide-alignment groove, 

and the resonator-alignment groove being positioned on the alignment 
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member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 

37. (previously presented)ln a resonant optical filter assembly for an optical WDM 
system, the assembly comprising 
an alignment member, 

a first transmission optical waveguide adapted for transmitting therethrough at 

. least one of a plurality of optical signals, each optical signal being carried by a 

respective waveguide opti^l mode corresponding to an optical channel of the - ^ 

_ — ^-WDM systemrthe-first-transmission optical waveguide-being-assembled 

and secured to the alignment member and having an evanescent optical 
coupling segment, 

a second transmission optical waveguide adapted for transmitting therethrough at ; 
least one of the plurality of optical signals, each optical signal being carried by : 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 

assembled with and secured to the alignment member and having an 
evanescent optical coupling segment, 

a resonant optical assembly including at least one optical resonator, the resonant ■ 
optical assembly supporting at least one resonant optical mode and being 
assembled with and secured to the alignment member so as to be 
evanescently optically coupled to the first transmission optical waveguide and : 
the second transmission optical waveguide at the respective evanescent 
optical coupling segments thereof, and 

an optical modulator for modulating, in response to an applied control signal, a 
coupling condition between at least one of the first and second transmission 
optical waveguides and the resonant optical assembly, the optical modulator 
being positioned so as to be evanescently optically coupled to the resonant 
optical assembly, 
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an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second - 
transmission optical waveguides and leaving the resonant optical filter : 
assembly therethrough; 

the optical modulator being adapted for enabling transfer of a resonant optical 
signal to be disabled in response to an applied disabling control signal and re- 
enabled in response to an applied enabling control signal, 

the improvement comprising: 

a first waveguide-alignment groove provided in the alignment member for ; : 
receiving the first transmission optical waveguide therein; 

a second waveguide-alignment groove provided in the alignment memberfor 
receiving the second transmission optical waveguide therein; and 

a resonator-alignment groove provided in the alignment member for receiving the - 
resonant optical assembly therein, 

the first waveguide-alignment groove, the second waveguide-alignment groove, : > 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 

38. (previously presented) In a resonant optical filter assembly for an optical WDM 
system, the assembly comprising 
an alignment member, 
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a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being assembled with 
and secured to the alignment member and having an evanescent optical 
coupling segment, 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of : 
the WDM system, the second transmission optical waveguide being 



assembled with and secured to the alignment member and having an 
' "e va nescent^opfi^ rcoupIing~segn^ ~ '~' ~~ "~ 

a single optical resonator for supporting at least one resonant optical mode, the . 
optical resonator being assembled with and secured to the alignment member 
so as to be evanescently optically coupled to the first transmission optical 
waveguide and the second transmission optical waveguide at the respective i 
evanescent optical coupling segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant^ 
with at least one of the resonant optical modes being substantially transferredr ^ 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, v , 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
. resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

the improvement comprising: 

a first waveguide-alignment groove proyided in the alignment member for 
receiving the first transmission optical waveguide therein; 
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a second waveguide-alignment groove provided in the alignment member for 
receiving the second transmission optical waveguide therein; and 

a resonator-alignment groove provided in the alignment member for receiving the 
optical resonator therein, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical : 

waveguide and the optical resonator and between the second transmission 
optical waveguide and the optical resonator. . . 

_ 39.™ -^(previously-presented) In-a-resonant-optical-filter assembly for an^ 

system, the assembly comprising 
an alignment member, 

a first transmission optical waveguide adapted for transmitting therethrough at : 
^. ^ least one of a plurality of optical signals, each optical signal being carried by a^^,^^ 
respective waveguide optical mode corresponding to an optical channel of the . - 
^ WDM system, the first transmission optical waveguide being assembled with :u 

^ and secured to the alignment member and having an evanescent optical 

coupling segment, \ _ ^ 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by - 

a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 
assembled with and secured to the alignment member and having an 
evanescent optical coupling segment, and 
a coupled-resonator optical assembly, the coupled-resonator optical assembly 
supporting resonant optical modes and being assembled with and secured to 
the alignment member so as to be evanescently optically coupled to the first 
transmission optical waveguide and the second transmission optical 
waveguide at the respective evanescent optical coupling segments thereof, 
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an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, ' 

the^irnproveme nt"^^ " ~ ~ ' ' ~; ~ ~ ', ~ 

a first waveguide-alignment groove provided in the alignment member for 
receiving the first transmission optical waveguide therein; 

a second waveguide-alignment groove provided in the alignment member for 

receiving the second transmission optical waveguide therein; and - 

a resonator-alignment groove provided in the alignment member for receiving the t 
coupled-resonator optical assembly therein, 

the first waveguide-alignment groove, the sefcond waveguide-alignment groove, : 
and the resonator-alignment groove being positioned on the alignment ? 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the coupled-resonator optical assembly and between the 
second transmission optical waveguide and the coupled-resonator optical 
assembly. 

40. (previously presented) In an optical slicer/interleaver assembly for an optical 
WDM system, the assembly comprising 
an alignment member, 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
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WDM system, the first transmission optical waveguide being assembled with 
and secured to the alignment member and having an evanescent optical 
coupling segment, 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 
assembled with and secured to the alignment member and having an 
evanescent optical coupling segment, and 

a resonant optical assembly includin g at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
assembled with and secured to the alignment member so as to be - 
evanescently optically coupled to the first transmission optical waveguide and - 

the second transmission optical waveguide at the respective evanescent 
optical coupling segments thereof, . 
multiple optical signals entering the optical slicer/interleaver assembly through one 

of the first and second transmission optical waveguides and substantially ; 
resonant with at least one of the resonant optical modes being substantially - 
transferred from the one to the other of the first and second transmission ^r. * 
optical waveguides and leaving the optical slicer/interleaver assembly 
therethrough, 

multiple optical signals entering the optical slicer/interleaver assembly through one 
of the first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the optical slicer/interleaver 
assembly therethrough, 

the improvement comprising: 

a first waveguide-alignment groove provided in the alignment member for 

receiving the first transmission optical waveguide therein; 
a second waveguide-alignment groove provided in the alignment member for 

receiving the second transmission optical waveguide therein; and 
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a resonator-alignment groove provided in the alignment member for receiving the 
resonant optical assembly therein, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission opticar waveguide and the resonant optical assembly. 

41. (previously presented)ln an optical channel add/drop filter assemb^ : . 

. , optlcarWDM^ystefTTTthe assemb^^ , 
™ ~-^an-alignmentmemberi— — ---n— ^ — 
_a first transmission optical wavegu^ 

least one of a plurality of optical signals, each optical signal being carried by a - 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being assembled with 

and secured to the alignment member and having an evanescent optical 
coupling segment, 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried^^^^b^ / 
a respective waveguide optical mode corresponding to an optical channel of ? . 

the WDM system, the second transmission optical waveguide being 
assembled with and secured to the alignment member and having an 
evanescent optical coupling segment, and 

a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being : 
assembled with and secured to the alignment member so as to be 
evanescently optically coupled to the first transmission optical waveguide and 
the second transmission optical waveguide at the respective evanescent 
optical coupling segments thereof, 

an optical signal entering the optical channel add/drop filter assembly through one 
of the first and second transmission optical waveguides and substantially 
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resonant with at least one of the resonant optical modes being substantially 
transferred from the one to the other of the first and second transmission 
optical waveguides and leaving the optical channel add/drop filter assembly 
therethrough, 

multiple optical signals entering the optical channel add/drop filter assembly 
through one of the first and second transmission optical waveguides and 
substantially non-resonant with any resonant optical mode supported by the 
resonant optical assembly substantially remaining within the one of the first 
and second transmission optical waveguides and leaving the optical channel 
add/drop filter assembly therethrough, . 



the improvement comprising: 

a first waveguide-alignment groove provided in the alignment member for ; . s 
receiving the first transmission optical waveguide'^therein; 

a second waveguide-alignmenf groove provided in the alignment member for 
receiving the second transmission optical waveguide therein; and . ; 

a resonator-alignment groove provided in the alignment member for receiving the 
resonant optical assembly therein, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment , : 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 

42. (previously presented) In a resonant optical filter assembly for an optical WDM 
system, the assembly comprising 
an alignment member; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being assembled with 
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and secured to the alignment member and having an evanescent optical 
coupling segment, 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 
assembled with and secured to the alignment member and having an 
evanescent optical coupling segment, and 

a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being ^ 



assembled with arid secured to the alignment member so as to be 
" evanescently bpticalTy coupled to the first transmission optical waveguide and 
the second transmission optical waveguide at the respective evanescent . ; ^ 
optical coupling segments thereof, . 

an optical signal entering the resonant optical filter assembly through one of the 
^ first and second transmission optical waveguides and substantially resonant ^ 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough^ ^ - 

an optical signal entering the resonant optical filter assembly through one of theri . 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical: 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 

the improvement comprising: 

a first waveguide-alignment groove provided in the alignment member for 

receiving the first transmission optical waveguide therein; 
a second waveguide-alignment groove provided in the alignment member for 

receiving the second transmission optical waveguide therein; and 
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a resonator-alignment groove provided in the alignment member for receiving the * 
resonant optical assembly therein, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproduclbly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 

43. (previously present€td)A resonant optical filter assembly for an optical WDM 

system, comprising: — - : . : 

— — r rr- " - .rafi alignmentniemberrthe-alignment member-inclu 

alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

. a first transmission optical waveguide adapted for transmitting therethrough at - 
least one of a plurality of optical signals, each optical signal being carried by a 

respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being assembled with 

the alignment member within the first waveguide-alignment groove and ^ 
secured to the alignment member and having an evanescent optical coupling. 
segment; 

a second transmission optical waveguide adapted for^transmitting therethrough at : 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 
assembled with the alignment member within the second waveguide- 
alignment grooves and secured to the alignment member and having an 
evanescent optical coupling segment; and 

a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
assembled with the alignment member within the resonator-alignment groove 
and secured to the alignment member so as to be evanescently optically 
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coupled to the first transmission optical waveguide and the second 
transmission optical waveguide at the respective evanescent optical coupling 
segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- ; i 



resonant with any resonant optical mode supported by the resonant optical 
a^ernbly^sub^stan^ ^ 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second ^ 
transmission optical waveguide and the resonant optical assembly, 

at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a polarization-preserving fiber-optic: 
waveguide. 

44. (previously presented) In a resonant optical filter assembly for an optical WDM 
system, the assembly comprising 
an alignment member, 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being assembled with 
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and secured to the alignment member and having an evanescent optical 
coupling segment, 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of - 
the WDM system, the second transmission optical waveguide being 
assembled with and secured to the alignment member and having an 
evanescent optical coupling segment, and 

a resonant optical assembly including at least one optical resonator, the resonant : 
optical assembly supporting at least one resonant optical mode and being 



assembled with and secured to the alignment member so as to be 



evanescentTy optTcally coupled to the first transmission optical waveguide and . 
the second transmission optical waveguide at the respective evanescent . 
optical coupling segments thereof, 
^ an optical signal entering the resonant optical filter assembly through'one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical . 
waveguides and leaving the resonant optical filter assembly therethrough, ^ 

an optical signal entering the resonant optical filter assembly through one of the a 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter ' 
assembly therethrough, 

at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 

the evanescent optical coupling segment of the transmission fiber-optic waveguide 
being a fiber-optic-taper segment, 

the improvement comprising: 

a first waveguide-alignment groove provided in the alignment member for 
receiving the first transmission optical waveguide therein; 
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a second waveguide-alignment groove provided in the alignment member for 
receiving the second transmission optical waveguide therein; and 

a resonator-alignment groove provided in the alignment member for receiving the 
resonant optical assembly therein. 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment . 
member so as to substantially reproduclbly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second . - 
transmission optical waveguide and the resonant optical assembly. 

. system, comprising: . 
an alignment member, the alignment member including a first waveguide- r 

. . alignment groove, a second waveguide-alignment groove, and a resonator- 

. alignment groove; 

^ a first transmission optical waveguide adapted for transmitting therethrough at: 

least one of a plurality of optical signals, each optical signal being carried by a ;: 
respective waveguide optical mode corresponding to an optical channel of the . 
^-r: VVDM system, the first transmission optical waveguide bei^^ 

the alignment member within the first waveguide-alignment groove and 
secured to the alignment member and having an evanescent opticar coupling 
segment; 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by v 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 
assembled with the alignment member within the second waveguide- 
alignment grooves and secured to the alignment member and having an 
evanescent optical coupling segment; and 

a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
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assembled with the alignment member within the resonator-alignment groove 
and secured to the alignment member so as to be evanescently optically 
coupled to the first transmission optical waveguide and the second 
transmission optical waveguide at the respective evanescent optical coupling 
segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred ^ 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 



an optical signal entering the resonant optical filter assembly through one ofjthe 



first and second transmission optical waveguides and substantially non-' . 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second : 
transmission optical waveguides and leaving the resonant optical filter ^ 
assembly therethrough, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment ■ - 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly, 

at least one of the first transmission optical waveguide and the second 
transmission optical waveguide being a fiber-optic waveguide, 

the evanescent optical coupling segment of the transmission fiber-optic waveguide 
being a side-etched fiber-optic segment. 

46, (previously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 
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a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being assembled with, 
the alignment member within the first waveguide-alignment groove and 
secured to the alignment member and having an evanescent optical coupling 
segment; 

a second transmission optical waveguide adapted for transmitting therethrough at ^ 
least one of the plurality of optical signals, each optical signal being carried by . 
a respective waveguide optical mode corresponding to an optical channel of ■ 
the WDM system, the second transmission optical waveguide being 
7— - - — "a^embled'Mh the"a^^ waveguide^ ^ I- 

alignment grooves and secured to the alignment member and having an ^ 
evanescent optical coupling segment; and 
a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
" assembled with the alignment memberwithin the resonator-alignment groove 1 

and secured to the alignment member so as to be evanescently optically. r 
' ■ - ^ coupled to the first transmission optical waveguide and the second - 

t t4i transmission optical waveguide at the respective evanescent optical coupling 

segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 
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the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, tlie fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical.mode 

: near an outer circumferential surface of the resonator segment, the resonator 
optical fiber being positioned within the resonator-alignment groove and 



secured to the alignment member so as to be evanescentiy optically coupled 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment . 
member so as to substantially reproducibly establish and substantially stably . 
maintain evanescent optical coupling between the first transmission optical 
. waveguide and the resonant optica! assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 

47. <preyiously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: . :. : . 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member 
and having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
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a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being positioned 
within the second waveguide-alignment grooves and secured to the alignment 
member and having an evanescent optical coupling segment; and 
a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
positioned within the resonator-alignment groove and secured to the alignment 
member so as to be evanescently optically coupled to the first transmission ^ 
optical waveguide and the second transmission optical waveguide at the 
respective evanescent optical coupling segments thereof, 



an optical signal entering the resonant optical filter assembly through one of the : 
first and second transmission optical waveguides and substantially resonant- 
' with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, ^ 

an optical signal entering the resonant optical filter assembly through one of the- 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical , . 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter n ^ 
assembly therethrough, 

the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical mode 
near an outer circumferential surface of the resonator segment, the resonator 
fiber being provided with a delocalized-optical-mode suppressor on at least 
one of the first and second segments of the resonator optical fiber, the 
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resonator optical fiber being positioned within the resonator-alignment groove 
and secured to the alignment member so as to be evanescently optically 
coupled to the first and second transmission optical waveguides, 
the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second^ 
transmission optical waveguide and the resonant optical assembly. 

48— (previously pTesented)A^ 

. - - -system,-comprising; — — -^r:- 

an alignment member, the alignment member induding a first waveguide- V 

alignment groove, a second waveguide-alignment groove, and a resonator-, ^ . 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the; 
WDM system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member u 
and having an evanescent optical coupling segment; k 
a second transmission optical waveguide adapted for transmitting therethrough at^^ 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being positioned 
within the second waveguide-alignment grooves and secured to the alignment 
member and having an evanescent optical coupling segment; and 
a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
positioned within the resonator-alignment groove and secured to the alignment 
member so as to be evanescently optically coupled to the first transmission 
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optical waveguide and the second transmission optical waveguide at the 
respective evanescent optical coupling segments thereof, 
an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 

waveguides and leaving the resonant optical filter assembly therethrough, 
an optical signal entering the resonant optical filter assembly through one of the 

first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 



assembly substantially remaining within the.one of the first and second 
~ ■ ~ tra nsffiissi6n"oiDf icH wa^^^^ TesonanFoptirai filter " ~ " ~ 

assembly therethrough, 

the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between- 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as: 
to enable the resonator segment to support at least one resonant optical mode 
near an outer circumferential surface of the resonator segment, the resonator 
fiber being provided with a hermetic carbon coating delocalized-optical-mode • 
suppressor on at least one of the first and second segments of the resonator 
optical fiber, the resonator optical fiber being positioned within the resonator- 
alignment groove and secured to the alignment member so as to be 

evanescently optically coupled to the first and second transmission optical 
waveguides, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
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waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 

49. (previously presented) A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
~ , respective waveguide^tiralTfi^ 

- .t;:- T" -^-^ — ^ -—VVDM system,4he-fir^ transmission-optical waveguide being^posit — ~ 

the first waveguide-alignment groove and secured to the alignment member- 
and having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough at ; 

_ least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode correfsponding to an optical channel of 

the WDM system, the second transmission optical waveguide being positioned ; 
within the second waveguide-alignment grooves and secured to the alignment 
. fT^ember and having an evariescent optical coupling segment . v > , 

a resonant optical assembly including at least one optical resonator, the^reso^^ 
optical assembly supporting at least one resonant optical mode and being 
positioned within the resonator-alignment groove and secured to the alignment 
member so as to be evanescently optically coupled to the first transmission 
optical waveguide and the second transmission optical waveguide at the 
respective evanescent optical coupling segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 
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an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic 
waveguide being a fiber-optic-taper segment, 



the resonant optical assembly including at least one fiber-ring optical resonator . 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical mode» 
near an outer circumferential surfece of the resonator segment, the resonator 
optical fiber being provided with a taper-positidning-and-support member for 
engaging the fiber-optic-taper segment in proximity to the resonator segment, 
the resonator optical fiber being positioned within the resonator-alignment 
groove and secured to the alignment member so as to be evanescently 
optically coupled to the first and second transmission optical waveguides, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 
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50. (previously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member - . 
. ^-t- and having an evanescent optical coupling segment; , , r^ 

y :V;asecond transrnission optical waveguide adapted for transmitting therethroughvat n / 
^ least one of the plurality of optical signals, each optical signal being carried by : - 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system; the second transmission optical waveguide being positioned : ^ . : 
within the second waveguide-alignment grooves and secured to the alignment 
^ memberand having; an evanescent optical coupling segment; and ; : 

a resonant optical assembly including at least one optical resonator, the resonant - 
- optical assembly supporting at least one resonant optical mode and being ^ 

positioned within the resonator-alignment groove and secured to the alignment - r 
member so as to be evanescently optically coupled to the first transmission 
optical waveguide and the second transmission optical waveguide at the 
respective evanescent optical coupling segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
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transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 
at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic 
waveguide being a fiber-optic-taper segment, 
the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between v Y 

first and second segments of the resonator optical fiber the resonator ■ : , > - ^ 
segment having a circumferential optical path length sufficiently different from - 
- . a circumferential optical, path length of an immediately adjacent portion of at : n F ;^ - 
r ^ V least one of the first and second segments of the resonator optical fiber so as- ^ ^ ^^ r^^ ^ - 
^ to enable the resonator segment tO)Support at least one resonant optical mode > ^ 

near an outer circumferential surface of the resonator segment, the resonator -v - 
3 ; optical fiber being pnDvided with a taper-positioning-and-support member for v 
engaging the fiber-optic-taper segment in proximity to the resonator segment, -\ : 
t y the .resonator optical fiber being positioned within the resonator-alignment ^ ^ : . > 

groove and secured to the alignment member so as to be evanescently. r ; , - : - ^ 

: v: > optically coupled to the first and second transmission optical waveguides, : : : :w ^ - r^^. 
the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly, 
the taper-positioning-and-support member being positioned on the resonator 
optical fiber so as to position the fiber-optic-taper segment at a location axially 
displaced from an axial midpoint of the at least one fiber-ring optical resonator, 
thereby substantially reducing undesirable taper-induced optical loss of the at 
least one fiber-ring optical resonator. 
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51. (pr viously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
^ AA/DM system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member, 
v y and having an evanescent optical coupling segment; 

^a second transmission optical waveguide adapted for transmitting therethrough at i - 
rv least one of the plurality of pptical signals; each optical signal being carried^by e = 
V a respective waveguide optical mode corresponding to an optical channel of f. 
^ : the WDM system, the.second transmission opticial waveguide being positioned # 
> within the second waveguide-alignment grooves and secured to the alignment - 
\ memberand having an evanescent optical coupling segment; and . 
a resonant optical assembly including at least one optical resonator, the resonant v*^ 
optical assembly supporting at least one resonant optical mode and being v .^^t. 
positioned within the resonator-alignment groove and secured to the alignment s 
member so as to be evanescently optically coupled to the first transmission 
optical waveguide and the second transmission optical waveguide at the - 
respective evanescent optical coupling segments thereof, 
an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 
an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
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transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 
the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical mode 
near an outer circumferential surface of the resonator segment, the resonator 
optical fiber being positioned within the resonator-alignment groove and j . ^ 
secured to the alignment member so as to be evanescently optically coupled ^ 
to the first and second transmission optical waveguides, :! 
— at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic . - : 
waveguide being a fiber-optic-taper segment, ^ '-■^-■':--r\ 

the first waveguide-alignment groove, the second waveguide-alignment groove, - 
• and the resonator-alignment groove being positioned on the alignment ^ 
member so that the fiber-optic-taper segment is partially wrapped around the 

at least one fiber-ring optical resonator near a portion of the outer 
circumference thereof. 

52. (previously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
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WDM system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member 
and having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being positioned 
within the second waveguide-alignment grooves and secured to the alignment , 
member and having an evanescent optical coupling segment; and 
^ a resonant optical assembly including at least one optical resonator, the resonant 

optical assembly supporting at least one resonant optical mode and being ^ 
positioned within the resonator-alignment groove and secured to the alignment a 
member so as to be evanescently optically coupled. to the first transmission : 
optical waveguide and the second transmission optical waveguide at the ^ 
respective evanescent optical coupling segments thereof, 

anoptical signal entering the resonant optical filter assembly through one of the ; : 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred ' 
C fix)m the one to the other of the first and second transmission optical ^ ? >^ 

waveguides and leaving the resonant optical filter assembly therethrough, v . n 

an optical signal entering the resonant optical filter assembly through one of the - 
first and second transmission optical waveguides and substantially non-' ^ 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
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least one of the first and second segments of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical mode 
near an outer circumferential surface of the resonator segment, the resonator 
optical fiber being positioned within the resonator-alignment groove and 
secured to the alignment member so as to be evanescently optically coupled 
to the first and second transmission optical waveguides, 

at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic i 
waveguide being a fiber-optic-taper segment, . .1 

the first waveguideralignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment : : 
member so that the fiber-optic-taper segment is partially wrapped around the - 
at least one fiber-ring optical resonator near a portion of the outer 
circumference the re^of, 

a desired length of an elongated region of evanescent optical coupling provided by 
partially wrapping the fiber-optic-taper segment around the fiber-ring optical 
resonator being determined by a desired level of evanescent optical coupling 
between the fiber-ring optical resonator and the fiberToptic-taper segment^ 

arrangement of the waveguide-alignment groove and the resonator-alignment s 
groove on the alignment member being determined by the desired length of 
the elongated region of evanescent optical coupling. 1% , 

53. (previously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being positioned within 
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the first waveguide-alignment groove and secured to the alignment member 
and having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being positioned 
within the second waveguide-alignment grooves and secured to the alignment, 
member and having an evanescent optical coupling segment; and 
y- a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 



; positioned:wlthin the resonator-alignment groove and secured to the alignment 
- member so as to be evanesce ntly optically coupled to the first transmission : - 

' ) optical waveguide and the: second transmission optical waveguide at the , 

respective evanescent optical coupling segments thereof, 
an optical signal entering the resonant optical filter assembly through one of the ^ 
f first and second transmission optical waveguides and substantially resonant ■ 

' with at least one of the resonant optical modes being substantially transferred ' 

from the one to the other of the first and second transmission optical 
'V waveguides and leaving :the resonant optical filter assembly therethrough, ^ 
^ ^ V ' ^ J' an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non-^ 
resonant with any resonant optical mode supported by the resonant optical ^ 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 
the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
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to enable the resonator segment to support at least one resonant optical mode 
near an outer circumferential surface of the resonator segment, the resonator 
optical fiber being positioned within the resonator-alignment groove and 
secured to the alignment member so as to be evanescently optically coupled 
to the first and second transmission optical waveguides, 
at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic 
waveguide being a fiber-optic-taper segment, 
.V the first waveguide-alignment groove, the second waveguide-alignment g roove . 

' : ' N and the resonator-alignment groove being positioned on the alignment 
— ---member so 

at least one fiber-ring optical resonator near a portion of the outer 
circumference thereof, 

y-. the alignment member further including a pair of taper-segment-support members * 
for engaging the fiber-opticrtaper segment and holding the fiber-optic-taper: 
segment partially wrapped around the at least one fiber-ring optical resonator, 
the taper-segment-suppbrt members being positioned on the alignment .. ; 
member with the resonator-alignment groove therebetween. . * 

54 (previously presentecl)A resonant optical filter assembly for an optical WDM . 
system, comprising: > 
an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 

least one of a plurality of optical signals, each optical signal being carried by a t 
respective waveguide optical mode corresponding to an optical channel of the 
WDIVI system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member 
and having an evanescent optical coupling segment; 
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a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being positioned 

within the second waveguide-alignment grooves and secured to the alignment > 
member and having an evanescent optical coupling segment; and 

a resonant optical assembly including at least one optical resonator, the resonant . 
optical assembly supporting at least one resonant optical mode and being . 

positioned within the resonator-alignment groove and secured to the alignment V 
"^6"^ber so as to b e evanescently optically coupled to the first transmission 
optical waveguide and the second. transmission optical waveguide at the^ i 

T— '™"-"-^~~r^-- respective'^^e^^ : 

an optical signal entering the resonant optical filter assembly through one of the ^ir- 
first and second transmission optical waveguides and substantially resonant " ?- 

with at least one of the resonant optical modes being substantially transferred 4^ 
' ■ ' from the one to the other of the first and second transmission optical r . . 

waveguides and leaving the resonant optical filter assembly therethrough. 
an optical signal entering the resonant optical filter assembly through one of.the A. 
firstand second transmission optical waveguides and substantially non- v : • vh 
resonant with any resonant optical mode supported by the resonant optical • 

assembly substantially remaining within the one of the first and second ' 

transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

the resonant optical assembly including at least one fiber-ring optical resonator 

formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical mode 
near an outer circumferential surface of the resonator segment, the resonator 
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optical fiber being positioned witiiin the resonator-alignment groove and 
secured to the alignment member so as to be evanescently optically coupled 
to the first and second transmission optical waveguides, 

at least one of the first transmission optical waveguide and the second 

transniission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic 
waveguide being a fiber-optic-taper segment, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
J member so that the fiber-optic-taper se g ment is partially wra pped around the 

at least one fiber-ring optical resonatoi^near a portion of the outer 
circumference thereof, . . - 

the alignment member further including a pair of taper-segment-support fibers for r ^ 
engaging the fiber-optic-taper segment and holding the fiber-optic-taper 
segment partially wrapped around the at least one fiber-ring optical resonator, ■ 
the taper-segment-support fibers being positioned on the alignment member in 
corresponding taper-segment-support-fiber grooves thereof with the resonator- 
alignment groove therebetween, 

each taper-segment-support fiber comprising a transverse taper-segment-support 
segment integral with the taperrsegment-support fiber between adjacent 
support-fiber segments, the fiber-optic-taper segment being supported by an 
outer circumference of the taper-segment-support segment. 

55. (preiviously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being positioned within 
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the first waveguide-alignment groove and secured to the alignment member 
and having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being positioned 
within the second waveguide-alignment grooves and secured to the alignment 
member and having an evanescent optical coupling segment; and 

a resonant optical assembly including at least one optical resonator, the: resonant 
optical assembly supporting at least one resonant optical mode and being . 



positioned within the resonator-alignment groove and secured to the alignment 



member so as to be evanescently optically coupled to the first transmission' . 

optical waveguide and the second transmission optical waveguide at the : ^ 
respective evanescent optical coupling segments thereof, 

an optical signalentering the resonant optical filter assembly 

first and second transmission optical waveguides and substantially resonant^ 
' 1/ with at least one Of the resonant optical modes being substantially transferred 

from the one to the other of the first and second transmission optical 
^ ^ waveguides and leaving the resonant optical filter assembly therethrough; 

an optical signal entering the resonant optical filter assembly through one of thev V 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical , 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optica! filter 
assembly therethrough, 

the resonant optical assembly including at least one fiber-ring optica! resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
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to enable the resonator segment to support at least one resonant optical mode 
near an outer circumferential surface of the resonator segment, the resonator 
optical fiber being positioned within the resonator-alignment groove and : 
secured to the alignment member so as to be evanescently optically coupled 
to the first and second transmission optical waveguides, 

at least one of the first transmission optical waveguide and the second 

transmission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic ; . 
waveguide being a fiber-optic-taper segment, 

the first waveguide-alignment groove, the second wave g uide-ali g nment g roove , : 
and the resonator-alignment groove being positioned on the alignment r] 
rnember so thatthe fiber-o^^^ 

at least one fiber-ring optical resonator near a portion of the outer 
circumference thereof, ^ 

the alignment member further including a pair of taper-segment-support fibers for ;^ 
engaging the fiber-optic-taper segment and holding the fiber-optic-taper- 
segment partially wrapped around the at least one fiber-ring optical resonator, 
the taper-segment-support fibers being positioned on the alignment member InH 
corresponding taper-segment-support-fiber grooves thereof with the resonator-^ 
alignment groove therebetween, 

each taper-segment-support fiber comprising a transverse taper-segment-support 
segment integral with the taper-segment-support fiber between adjacent 
support-fiber segments, the fiber-optic-taper segment being supported by an 
outer circumference of the taper-segment-support segment, 

the taper-segment-support segment Including paired axially-juxtaposed radially- 
extending radially-tapered transverse flanges, the fiber-optic-taper segment 
resting on the paired flanges. 

56. (previously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 
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an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the 
WDM system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member = 
and having an evanescent optical coupling segment; 
- a second transmission optical waveguide adapted for transmittin g ther ethrough at x 
least one. of the plurality of optical signals, each optical signal being carried by . 
^ ^ a fesjoective vi/aveguide opticaf mode corresponding to an optical channel of ; ^ 
the WDM system, the second transmission optical waveguide being positioned" 
within the second waveguide-alignment grooves and secured to the alignment ^ 
member and having an evanescent optical coupling segment; and ^' 

a resonant optical assembly including at least one optical resonator, the.resonant ' 
optical assembly supporting at least one resonant optical mode and being ;^ 
; ^ o positioned within the resonator-alignment groove and secured to the alignment-^ 
member so as to be evanescently optically coupled to the first transmission 
optical waveguide and the second transmission optical waveguide at the^ . # 
^ respective evanescent optical coupling segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the - 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 
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the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator 
segment having a circumferential optical path length sufficiently different from 
a circumferential optical path length of an immediately adjacent portion of at 
least one of the first and second segments of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical mode^ 
near an outer circumferential surfece of the resonator segment, the resonator 
i ^ optical fiber being positioned within the resonator-alignment groove and ; : 
" ^ secured to the alignment member so as to be evanescently optically coupled 

at least one of the first transmission optical waveguide and the second > 
transmission optical waveguide being a transmission fiber-optic waveguide, -^i 
the evanescent opticahcoupling segment of the transmission fiber-optic 
> - waveguide being a fiberrpptic^taper segment, - 
- the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned oh the alignment ^ 
member so that the fiber-optic-taper segment is partially wrapped around the. o 
' ^> at least one fiber-ring optical resonator near a portion of the outer ^ - 

circumference thereof, 
the alignment member further including a pair of taper-segment-support fibers for - 
engaging the fiber-optio-taper segment and holding the fiber-optic-taper: 
segment partially wrapped around the at least one fiber-ring optical resonator, 
the taper-segment-support fibers being positioned on the alignment member in 
corresponding taper-segment-support-fibergrooves thereof with the resonator- 
alignment groove therebetween, 
each taper-segment-support fiber comprising a transverse taper-segment-support 
segment integral with the taper-segment-support fiber between adjacent 
support-fiber segments, the fiber-optic-taper segment being supported by an 
outer circumference of the taper-segment-support segment, 
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each taper-segment-support fiber being provided witli a de-localized-optical-mode 
suppressor on at least one of the adjacent segment thereof for suppressing 
optical modes of the taper-segment -support fiber. 

57. (previously presented)A resonant optical filter assembly for an optical WDM 
system, comprising: 

an alignment member, the alignment member including a first waveguide- 
alignment groove, a second waveguide-alignment groove, and a resonator- ■ 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 

least one of a^iuralitylof optica^ r : f w 

^ — _ -respective waveguide optical-mode corresponding to-anroptical-channel ofthe^^^ — 

WDM system, the first transmission optical waveguide being positioned within 
the first waveguide-alignment groove and secured to the alignment member. : 
and having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by : 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being positioned 
within the second waveguide-aliginrnent grooves and secured to the alignment 5 ^ ^ 
member and having an evanescent optical coupling segment; and 

a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
positioned within the resonator-alignment groove and secured to the alignment 
member so as to be evanescently optically coupled to the first transmission 
optical waveguide and the second transmission optical waveguide at the 
respective evanescent optical coupling segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 
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an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially non- 
resonant with any resonant optical mode supported by the resonant optical 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 

the resonant optical assembly including at least one fiber-ring optical resonator 
formed on a resonator optical fiber, the fiber-ring optical resonator including a 
transverse resonator segment integral with the resonator optical fiber between 
first and second segments of the resonator optical fiber, the resonator . 
segment having a circumferential optical path length sufficiently different from . 
a circumferential optical path length of ah immediately adjacent portion of al, / 
least one of the first and second segmients of the resonator optical fiber so as 
to enable the resonator segment to support at least one resonant optical mode % 
near an outer circumferential surface of the resonator segment, the resonator , 
optical fiber being positioned within the resonator-alignment groove and 
secured to the alignment member so as to be evanescently optically coupled ;v 
to the first and second transmission optical waveguides, * 

at least one of the first transmission optical waveguide and the second ^/ 
transmission optical waveguide being a transmission fiber-optic waveguide, 
the evanescent optical coupling segment of the transmission fiber-optic 
waveguide being a fiber-optic-taper segment, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so that the fiber-optic-taper segment is partially wrapped around the 
at least .one fiber-ring optical resonator near a portion of the outer 
circumference thereof, 

the alignment member further including a pair of taper-segment-support fibers for 
engaging the fiber-optic-taper segment and holding the fiber-optic-taper 
segment partially wrapped around the at least one fiber-ring optical resonator, 
the taper-segment-support fibers being positioned on the alignment member in 
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corresponding taper-segment-support-fiber grooves thereof with the resonator- 
alignment groove therebetween, 
each taper-segment-support fiber comprising a transverse taper-segment-support 
segment integral with the taper-segment-support fiber between adjacent 
support-fiber segments, the fiber-optic-taper segment being supported by an 
outer circumference of the taper-segment-support segment, 
each taper-segment-support fiber being provided with a hermetic carbon coating 
de-localized-optical-mode suppressor on at least one of the adjacent segment 
thereof for suppressing optical modes of the taper-segment-support fiber. . - 

7r58~(previously presented)A res^^^ 

— ^- — ^syslem,-comprising:— — ~ — ^ — 

an alignment member, the alignment member including a first waveguide- ^ 
, alignment groove, a second waveguide-alignment groove, and a resonator- 
alignment groove; 

a first transmission optical waveguide adapted for transmitting therethrough at 
least one of a plurality of optical signals, each optical signal being carried by a 
respective waveguide optical mode corresponding to an optical channel of the % 
WDM system, the first transmission optical waveguide being assembled with ^ 
the alignment member within the first wayeguide-alignment groove and 
secured to the alignment member and having an evanescent optical coupling.^ 
segment; 

a second transmission optical waveguide adapted for transmitting therethrough at 
least one of the plurality of optical signals, each optical signal being carried by 
a respective waveguide optical mode corresponding to an optical channel of 
the WDM system, the second transmission optical waveguide being 
assembled with the alignment member within the second waveguide- 
alignment grooves and secured to the alignment member and having an 
evanescent optical coupling segment; and 

a resonant optical assembly including at least one optical resonator, the resonant 
optical assembly supporting at least one resonant optical mode and being 
assembled with the alignment member within the resonator-alignment groove 

12/19/2003 70/74 

PAGE 72/78 • RCVD AT 2/13/2004 3:28:15 PM [Eastern Standard Time] • SVR:USPTO^FXRF-1/24 rDNIS:2732351 • 0810:800-853-6150 • DURATION (mm-ss):34.14 



From; David S Alavi 800.853-6150 To: John Lee - 2874 



Date: 2/13/2004 Time: 12:27:56 PM 



App. No. 09/788,301 Amendment under 37 CFR §1.116 

and secured to the alignment member so as to be evanescently optically 
coupled to the first transmission optical waveguide and the second 
transmission optical waveguide at the respective evanescent optical coupling 
segments thereof, 

an optical signal entering the resonant optical filter assembly through one of the 
first and second transmission optical waveguides and substantially resonant = 
with at least one of the resonant optical modes being substantially transferred 
from the one to the other of the first and second transmission optical 
waveguides and leaving the resonant optical filter assembly therethrough, 

an optical signal entering the resonant optical filter assembly through one of the . 



first and second transmission optical waveguides and substantially non- 
res6nant"w^^^ optical"" 
assembly substantially remaining within the one of the first and second 
transmission optical waveguides and leaving the resonant optical filter 
assembly therethrough, 
the alignment member comprising ^ > 

a first alignment substrate including the first waveguide-alignment groove r 
thereon, and 

a second alignment substrate positioned on and secured to the first alignment 
substrate, the second alignment substrate including at least one of the 
resonator-alignment groove and the second waveguide-alignment groove 
thereon, 

the first waveguide-alignment groove, the second waveguide-alignment groove, 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. 

59. (previously presented) A method for assembling a resonant optical filter 
assembly, comprising the steps of: 
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assembling a first transmission optical waveguide with an alignment member 
within a first waveguide-alignment groove thereof and securing the first 
transmission optical waveguide to the alignment member; 

assembling a second transmission optical waveguide with the alignment member 
within a second waveguide-alignment groove thereof and securing the second 
transmission optical waveguide to the alignment member; and 

assembling a resonant optical assembly with the alignment member within a 
resonator-alignment groove thereof, so that the resonant optical assembly is 
evanescently optically coupled to an evanescent optical coupling segment of ; 
^ ; the first transmission optical wave g uide and evanescentl y optically coupled to 
an evanescent optical coupling segment of the second transmission optical 
0 waveguide, and securing the optical resonator to the alignment member, 4 t:^^ ^ 

the first waveguide-alignment groove, the second waveguide-alignment groove, - 
and the resonator-alignment groove being positioned on the alignment 
member so as to substantially reproducibly establish and substantially stably 
maintain evanescent optical coupling between the first transmission optical ' 
waveguide and the resonant optical assembly and between the second 
transmission optical waveguide and the resonant optical assembly. v 

60. (previously presented)The resonant optical modulator assem^^^ =^ 
wherein the resonator includes at least one fiber-ring resonator. 

61 . (previously presented)The resonant optical filter assembly of Claim 8, wherein: 
the first transmission optical waveguide comprises a first transmission fiber optic 

waveguide, the evanescent optical coupling segment of the first transmission 
fiber optic waveguide comprises a first fiber-optic-taper segment, and the first 
fiber-optic-taper segment is partially wrapped around a portion of an outer 
circumference of the resonator, and 
the second transmission optical waveguide comprises a second transmission fiber 
optic waveguide, the evanescent optical coupling segment of the second 
transmission fiber optic waveguide comprises a second fiber-optic-taper 
segment, and the second fiber-optic-taper segment Is partially wrapped 
around a portion of an outer circumference of the resonator. 
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62. (previously pr sented)The resonant optical filter assembly of Claim 61 , further 
comprising a wrapping adjuster, the wrapping adjuster being arranged so as to 
modify the spatial extent of the wrapped portion of the outer circumference of the 
resonator by at least one of the transmission fiber optic waveguide evanescent 
optical coupling segments, thereby enabling adjustment of the level of evanescent 
optical coupling between the wrapped transmission fiberoptic waveguide and the 
resonator. 

63. (currently amended) The resonant optical modulator assembly of Claim 62, 
wherein the alignment housing is further arranged for engaging the wrapped fiber- 
optic-taper segment^nd holding^the wrapped fiber-optic-taper segment in a . i 

^ :t ~ partially-wrapped^engagement-around-the-resonatorrthe- wrappina-adluster^ — 
comprising a pair of taper segment support members b e ing positioned on the ; ^ 
alignment housing with the resonator alignment groove therebetween. ^ . :> 
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